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5 BAttPrttttftrtttilfcEi 
15 tf, 

2. MtfUS* l 

*E^^fit*E»ffJE*-f»^«*k. 

25 3. $q&fijg# 2 W+M»*WJlfife*E»JW3t» 

zHip^ftBM«»E(»J|-*^. 

4. »ft3nn« l K4»l»T^J»il»E4Wtt»ff34 

30 Mi 

ff«aiEWJ?r«»«»^llJlf«*E. 

5. fti&ttS* 4 £+0r$a£EWJ?rfc*«*#JI 
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* < W ) > ft ( Ti ) |D«-^^(Pt-Rh)»?ift». 

10. jnftf!l9« 1 «tJff«««ii***A^*a 

11. JpRjfilH* l »«t»J3fifc#*JS**3ai&TW- 
ttttl***! H (W) > lt(Ti)|P^-^(Pt-Rh)9<i?i4t#I. 

12. *nft$|$$ l »*4MMM*. *1»Mi6JI-^*JR**«fiT 

^hw*hm/8: mm,^(siox), muwuisstbi). »aft4t«(siox) 



| S „ | 2 -f 2Z o t 2 &T (Vi 

U+r.+^o 2^(1+2^. •c CB .z 0 J w 



( l )#tti, ?d**4jl|?2iJ 2 «*S^±«tt ; 3 1 **«-3l« 
Ccb - ffiNtt**4>**«--IM%* Ccb &Jttftltt*Jttt 

|s 21e | 2 , BfeWiMT^JFT-SakaWAWtt*. 

No.2-246223 & 1990 #J„ 



ins i 132 ±, &&mfcmm t it® 133 , &m 

132 ^lEirti^ME^. #ft(intrinsic)g$E 134 
132 ft&ftggl*. ^IJE 136 JM&ttft 132 
***fiE**E 134 

ftttftttlftjg 146 ^$#Zlftttii(Si0 2 )JI 140±,^-^^^E 136 

M146-%^ME 136 

##ft(extrinsic)g&E 135 132 ft3&#E$fc, ^ffi 

^*«E»*El34*Hl. ^@l*#tfi, **ffi*«E 135 Kft^+ffi 



g&E 134 n — m (bps 1 + w<rni) . 135 ?a4»^& 

E 133 ± jf 139 Js» 144 . 

£ffl##*fiE£$E 135 ft#£Eg$E 134 ftffiXtJg, il?%E&^JI 

5 141 TPA&dBWikE 133 ±, MM^ttJil; 132 ti*#Ett£ftk. 

Si0 2 M 140 ^^S^r^^E 133 ±, JMfif5tt& 132 AH«#E«« 
Mo £l«&fcfcM 146 9£& 144 Si0 2 M 140 ± 0 

io $n±0r&> *nS i ff^^M^ H B B #tAWffiifi<i 

ft" , Sifc, if&frfiEgttE 134 135 fldura 

15 139 £ilfttt;E 133 £ff;*£«Efttt& 132 »##E*±«#, frIU 

^**«HFE+«j*»ii|s 2 J 2 P»«sttjn|fi. 
20 5fi|^« No.6-342801 £ 1994 %-&K&J. 

tam 2 0r*. &mt& 151 ±fc#Wj8«fcfcE 153 , M.Mfttt^ 
151 fimffiEttrttt£*#Ett. &iI3£$rE 161 ^AftMftE 143 
faTM- tfjfc 151 ft3&#E$##3i«feE lS2a*>*«At%gg 152b . 

25 

SE l54»»*rE 156 Mfc&ttA 151 ffl*#E*A.£E 154 & 
J f£|E&El52a±, W£lfE 156 3ME 154&S. 

Hfc«&E i32b*ii&$A&MJfttifrt*JM^ 168 JfUfe 
30 ai67 4^ffi^o ftlfEiS6 9istA^AMjftnXltftSlttJSi66^ 
ftAHR 165 *E 154 9&A£A&ffiJfttt£&&&J3 139^ 

g$ 164 m^mmm 159 $/&£jpft#*ttE 153 ±. 

*nHJff&. «H2ff*#«KR«A#»+. SE 154 J5£JMUfcE 

35 153 ±S#ft2tt&&Jg 159KA«ikmi«%tt. Si*. £E 154 iftR 



&?mftimwmmm i59***e 152a mmmg. 152b 
±»#. mfo&mwLmmm mmm^E is2*mMk#m&%. i52b£ 

*iJ&&No.5-136434& 19934 *F4Wfl&. 

Snffl 3 Ff^, *E 174^rfWEf^A**E»n-3!^aEJg 172 * 
l*E 176^J«ft^«JS 172+, jyff«6E 174&@.H|ife&a£gE 177 
MftftSJl 172^o 

frt&M 173 fM^SI 172 ±o* «ft 181 7§*JEfr£^JfeM 173 ±, 
^W-^***aEttE 177&M#%*t$«.#%JI 178 7MftA»ifejI 173 
±. ^M-%3WEl76«*l***t**. 

MIhJ^^M 175 7&$£#fcJI 178± 0 £|« 182 ^/ft%JK|Q^« 
Ml75±, ^M5?feJSl78 8tt#feg£. S#> £»*182*i!£# 
fcM 178 ^»»E 16 

ffi^-+*£+f*^»**JB 183 ^jA«fi|Q^«JS 175 ±, 

^£TffiW#*E 178 M. 

*n±#ri£, $n3j9f7nrjsi)RftA#t | t > . i74^#^jf^ 

ft^fcM 178 ft^ifeJI 173 ±, PlBt, «Jf 183 gilJIffil^M 175 
■%^%JSl78#Jn*-fi. «£*ttJSl83*|6El74^*^ 

H 4 A^t«tMM»iO|«|? f 'BAH***** 

fl§ffM&$No.2-98632£ 1990 ^JFW. 



JnH4J9fo. nM*%El92»«*a#i5 191±. £*fcEl92 



+ > %fc p M£E 194 > pME 195 > n M£&fE 196 $1 n + ^E 189 . 
gE 194-%pME 195 

SiO z M 193 J&f&&M&M. 192 ±o #*M 197 Si0 2 M 193 

5 ±, M^n + iE 189&te#fei§8o MJSIQ^«JS 198 , 

fcM 197 . 

Sft^ftJi 199^«MfBl^%M 198 ±, JkM^m^ 194 

fc&g. a&Rft»JBi99^TW^*«i97#«-*a. £m> 

10 E^UfcE 194 *P 192^jmR«iii. 

£S 4 0r*tt&A4MN*tt'f', fi^ ff»*»#*M 197 »i± Si0 2 
JS 193£^%E 192 ±E#. 0rW£#feM 197#*feE 192^19^ 

15 

«it*J»Biil*Ki«»*4ft#PMa!7. 

30 JB. K&5MH£*JB 

£3*Es SE> naii%EMA>KftA^ff. 
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5 

E5*EflWHMH»Mu 

10 

15 

20 ±, SEffltifflMM&BSE. 
25 

Efc&g. 
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tfc (Ti> «tt-ll(iwui)#4amtt4r. 



(Ti) ^-^(Pt-Rh)^6tHi^« 

a 3 M=#^^im#M«^*iefS; 
a 4 mmtm^wmimm^m®-. 

m 7 M«*ftfift-^lfcMft^#4W#»*n 6 * $ vii-vn 
ffl 8 »^##frft*ffl 6 vm-vm 

S 9A ® 9G Ji^J«^««9 6 a 8 »*-3feit«*##»#» 

a io ft**tt*n e m * ton-£nmmit&**w*tir& hf 

® li M«^ft««i:$jKMM^«M#9Br*^n 6 vii- 

viii-viii mwm&toBftmm®', 

a 14 M-mm® 13 w*=^iii«w*^#*#»#H 13 **& 

xiv-xiv im itt$#$®a ; 

a 15 Ji«ig® 13 AM6=$«flW¥5i«#J&*H 13 XV- 

xv*«W»^«llfH. 



jobs*?**, ^isttit i to£&m±Mi&& sio 2 ^j^wRi^ 



*tt4H 3 o tt%mm%®L&}3km i jM&tom 1 m^mm±. e& sio 2 
s ^$&#feM 7 ±. &fr&m 8 ±^A«j£«jg 9 . 

&ft&M 8 IMA Si0 2 $$ltt4hfc;i 11 , JlffiBM&R&gJI 9 o 
11 ±Mftl« 15 o Sft^ii^f&M 11 m 8 ift&Mft, ft 

S 7 ft 8 B&rflr * . ft n fi* A Si 1A n A@(Si) 

MTOnMIH lAo J1*(P)6A 1 X 10 15 cin 3 n £ 

JB 2 o 

& Si £j£ 1A ±7£$£ Si0 2 &$ JJPfttt* l^m tiff* ftftftl 3 , 
2 o ARftft ljjmttMnA9^l£J3 2 ft% npnIMi 

* n 2 EfiMffiftftAs^ l X 10 2 W 3 ^&&£#&|ft n 

Attftft&ftttft 1 X 10 lf W 3 ft p 4 n M*hH 

Wtt:8WE6ifS;fcft£#¥ffi#tt. &H6 0r*. 

& n £*hSJg 2 * ft/ft P + »#*ME 5 , JJlffl&B^ttSE 4 o 

P MftMZ&teM 12 , HttJta&IIJIftfttt 3 # 
tt^f **flE*E 5 ±0 $ AM 12 £W-«*ffigE 5 flftftg^SF 



tt^ffiTfc. &*Ui£&, ^ill 12 5 liMo 



%&&mm 9 mmfc*> 2oonm , R&mm&w i x io'W 3 

9 Ad AW^A^TNM^UTftVn 23 , flUstttrn 23 , 

M 9 Tffio 7 AYSOTlfflBtt, Miii^jii 2 o ifcttfh 
■9*JS7AW£7&*P7a. ffljlWP7a, MftlfE 6ff*fiE9$* 
ft^E 4 . 7 WJPj£3j lOOnm , JL£JB#(AS)&1 1 X Kpcnf 3 ftj 

£ NHMMfctt 3 ±7£$J?j£3> lOOnm ft Si0 2 M, W£M-i|fcM 7 . 
Si0 2 JI 8 fcM 7«I«^8lJg 9 o Si0 2 oT 6( A 6 &JMfcfKSiNx) 

ffi^jg^ 120nm &}mn,ik%l(SiNx)mifcftM£ ASM 12 ff&ftg 
&JS 9 fitFft^o ft^«E£E 4 ±fl& SiNx JS 13 te*SS£ ASH 12 fP 
£«&M 9 i?£l«&MM 16 fc&^ 0 

A n ililM. fttttt&ftkJS 16 fciiJPjS* lOOnm ft SiNx Jg 10 

^s&g&M 9 fc*&^o siNx m io mmmmmmm 9 . a 

SiNx jg 13 7£/&ltt&M?L 18 , 16 ijJMtE 6 iio 

M$L® Si0 2 M^M SiNxM 10 .mg^mw&MK&AM 16 . 

Si0 2 M 11 GWif & 400nm » 

utra sio 2 M 11 » siNx m 10 Mftftk?L. s$ 14 



sio 2 M 11 ®&mi 19 , is ^^mmMB i6 
mm#%&&o mm is ^mm^m^^n * t - , m e 

7 Si0 2 M 1 1 m 8 W&JI4?L 20 8Afe#fea£&. 

5 

0.8£|ljim. »7^»fiLtt^3BFjytiifjR^, SfiSIM 9 *^ 

10 

TM#m© 9A m 9G , iMtt*jf^£)fcflft¥9{H^tt4Jift 

tT5fe. *IJHfcffitt#ft*ifcR ( LPCD ) X&E n Si mm 

15 iA±£-fcnffl#aasi#SJg2 J , &ifcll4U£*Asittfti. inffl 

9A^f^o 

t&E, MR LPCVD X«tt^38S 2 ±#JifcJP«fc 120nm ft SiNx 
20 SiNxM. frftmfe&ftK®. 

itftmm 2 o 9B 0f^, 1A ±&#&jftJP£gr3? lpm 

25 2 ttHtt&ft sio 2 M 3 it. a^Bfraw«*. &s 9B m^. m&k 
mm 2 i u m o 

LPCCD Si0 2 M 3 ±78/»£IUiJg(jMStH) f fc^fc 

30kev»iliatt**#T»3WfflW^ttAl«.ffli!i <As)K2X 10 1 W 

30 mm®&£gk&Mo &mm&ytM&mto&fa®tfiytM%z& 21 

21 . 
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#Jfl3 LPCVD I2£ SiQ, JI±ifcRJPftSr lOOnm |ft Si0 2 
8, M1I#4I7, *yfflLPCVDl2£Si0 2 Jl8±&;&J?J$3j 



200nm tt$ A&Jg(***ilD' ^JgXj^fflH^ttAX*. ft 20kev (ft 
2H»tt*T. ffl$I(B)^ 5 X 10 15 cin 2 mm&tk, ilJftft Si0 2 JI 8 ± 

b& p g£ A«stt%&jg 9 o mm lpcvd x^ftg&g&ji 9 ±& 

lOOnm ft SiNx M 10 . 

ft siNxMio±^^«ji2i, mmytmxzmo eb*i 
Sto«ijfcjgt 21 ( rbe mm&mw sin x 

jg 10 s mwi&mm 9 m sio 2 m s , AM^^^ag^^M 10 , 9 *d 8 & 
23 . ^Rd-aati^Mn 9dm^ 0 mi3*mM& 

)HI 22 o 

jifcfls SistSft^urft*n23, fl4fe*TWttHlMUM& 3 , ft 

25kBvttjSP«ttJiT. X 10 13 cm- 2 ^JS, & 2 ftttflft? (BF 2 + ) 
&#£A£iJ n M*h&M 4 HJgXJU^aA^SEJi 4 aMfJfHPfclStt 
S^Cft9. *lfc«^0M2 4'^^*«E(^6tl)«|x4, iPS9D 

ttfflftftft ( NH4F ) HIIK (HF) ftfltett. flfflS&JRtt 

tta-feBtfil. ^#*^Si0 2 M3^I8o Si0 2 M3^8^lS] 
Jfcfcfe 250nm A&fcfi, E&jfcftSiJ&*h®M 2 ±XI|A4>£IQRI«fiiq 24 , 

inS9F0f^o 

»2Jg. #JJ3 LPCVD 12, ft SiNxMl0±££^jg3j70nmftJ 

RiE ftIM, &jfc£flHM£Pi) 24 AJg/£Jt8£A?iJg 
12 . JS^fifrSAMtoSJoB 9F jfra*. 

fljfll LPCVD X2ft SiNx M 10 ±J£$ SiNx M <*j^fiJ) , $M 
Xt^*ttlfl, A^MUHStt/ftttMn 23 &}tem® SiNx Jg 13 , 

£nS9G0f^o 

ft SiNx M 10 ±^^J$^ 200nm ft£A@J§ . 

IJM^Aiki, fflfa (A3) &£ttHftjtt£/fttini!£A 
&JS. AMMftltftfMJg 16 , *nR9Gj?r*. 

100 t)T^w^ 1 10 a#. 



«8MM£ AM 12 rft&MHM 2 , 5 . JfrHft 

5 S^h&ifl^M, MHSfi^M 9*P SiNxM 10 , fc£JWMBEPP 

®7§MK, £M£gM&&M9ftSiNxMioft7&M*o 

£-|£JP£2/ 400nm ft Si0 2 M, glliSjBSjfiJg 9 ft SiNx jg 10 . 

10 m 20 0 

ft Si0 2 M 11 iMAfi ( Al ) i£3IA^ < Cn > «1£ < Si > » 
15 W 14 . ^J3siaj±tMA?L 19 $i 20 , 15 if ftltft&jtt 

15 M 16 «tt 7^M. M 14 fflft&j&ift 17 9 fi, 

$i^E2 (SP: *MM)ft£tt 

20 

«HF««lfiBi%«ftA#ff(KrMiitt4IAi7. 

25 

AftSiftJI^^IiMftffi^ft^fiA^t. «+W*a«f*ft»BSi7ft 
X 20^im MME. 

30 

70fF . 
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ft«£j&-£M0lftAttt4', 2 
9 £fflto*£ife*tt**(0)ff , WS#-&%l&*£ftte^ 36fF . B 

1 1 



jfc, J&fiyfc%&-g&fc^P&£3j36fFo 

5 2V, {§^$3^ 2GHZ ♦ 

i^#*«##3&#o £ Ic=2mA fl«I^*^«Bt, £HFfMrt3j 
^^L|s 2 „| 2 ±^2dB, W&S^ilteMSjW, ±^ldBo 

10 

M^W^i+^OT-S^Sti*^^. Silk, BPteE&™& 

20 

30 &mmikw Tmmm&m&4k%im w^xgi ioonm m 

35 i!>To 



mi*. 

5 m&uffi^m 7 8tfrj*£#E 6 fc&gmjiiift^is 25 5 v 8S 

15 
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